Modulation of the ESIPT emission of benzothiazole type dye incorporated in silica-based hybrid materials.
A set of silica-based hybrid material samples was obtained, with different molar fractions of tetraethylorthosilicate and dimethyldimethoxysilane, as inorganic and organic sol-gel precursors, respectively. The hybrid material was used as a matrix to disperse the 2-(4'-amino-2'-hydroxyphenyl)benzothiazole, a fluorophore with large Stokes shift caused by an excited state intramolecular proton transfer phenomena (ESIPT). UV-vis and steady-state fluorescence in the solid state were applied in order to characterize the photophysical behavior of the dye. The set of samples was characterized by infrared spectroscopy, elemental analysis, and N(2) isotherms. The fluorescent pyrene dye was used as a probe for local polarity environment. For the first time, a modulation in the ESIPT fluorescence emission was achieved, being correlated to the methyl organic content of the hybrid matrix. The equilibrium between the conformers in the ground state is affected by changes in the matrix hydrophobicity. The replacement of silanol groups by methyl groups on matrix surface decreases the hydrogen bond capacity with the dye stabilizing the ESIPT conformer, in spite of the normal conformers, which will present a short wavelength emission band.